
 

 

ACM NANOCOM 2021 Data Competition 

Symbol Detection for Molecular Communication 

 

Background 
Detecting the transmitted symbols is challenging in experimental molecular communication 

systems because of sever inter-symbol interference and changing channel conditions. The 

goal of this data competition is to design novel detection algorithms for a molecular communi-

cation system based on the experimental platform presented in [1].  

This testbed is realized using E. Coli bacteria that express the light-driven proton pump gloe-

orhodopsin. Upon an external light stimulus, these bacteria (as a transmitter) export protons 

(as the signaling molecules) into the channel. This changes the pH level of the environment, 

which can be detected with a pH sensor (as the receiver). In this way, a sequence of light 

pulses can be converted into a pH signal which carries the underlying information. This signal 

conversion yields a received signal which is highly non-linear, time-variant, and noisy. Moreo-

ver, due to the unpredictable bacteria behavior, each realization can be considered random. 

To provide a consistent data set for this competition, the training data is generated by simula-

tion based on parameters obtained by experiments with real bacteria. 

 

Competition and Evaluation Criteria 
The object of the competition is to design and develop/train an algorithm that can detect the 

transmitted bits from the training dataset. Possible solutions may build on classic algorithms 

(e.g., creating a new statistical model of the channel and use it to design maximum likelihood 

sequence detectors), or using purely data-driven machine-learning approaches, or a hybrid of 

these two. The training dataset contains 10 samples of 1000 consecutive bits transmitted over 

a molecular communication channel along with the signal detected at the receiver. Each of the 

10 samples is under different channel conditions and the competitors must be aware that the 

test dataset, which will be used for evaluation can also be under different channel conditions. 

To compete, teams should download the dataset from the conference website and develop 

algorithms https://www.dropbox.com/s/lh3hf35fwpi2n84/ACMNanoCom2021_training.zip?dl=0.  

On July 10, 2021 (11:59 PM Pacific Time), a set of test data comprising of only the signal 

detected at the receiver (but no knowledge of the transmission bits) will be distributed. The 

participating teams should run their algorithms on this test dataset and submit their estimated 

bit sequences no later than July 11, 2021 (11:59 PM Pacific Time). The results must be sub-

mitted as a CSV file containing the estimated bits, similar in format to the training data. All 

competitors must submit a 2-page abstract, describing their algorithms and experiments on 

July 11, 2021 (11:59 PM Pacific Time) with their CSV files of the estimated bits, and present a 

poster at the conference. The instructions for preparing the poster will be posted on the con-

ference website. Note that to be considered a valid participant in the competition, the compet-

itors are expected to submit the 2-page abstract and attend the conference to present a poster, 

otherwise, they will be withdrawn from the competition. The winners will be determined by the 

organizers, by evaluating and comparing the bit error rate (BER) over the entire test dataset. 

For more information see the conference website at http://nanocom.acm.org/nano-

com2021/data_competition.php.  

 

Prizes 
The competitors who are placed first, second, and third will receive certificates. In addition, the 

first-place and the second-place winners will receive a prize.  

https://www.dropbox.com/s/lh3hf35fwpi2n84/ACMNanoCom2021_training.zip?dl=0
http://nanocom.acm.org/nanocom2021/data_competition.php
http://nanocom.acm.org/nanocom2021/data_competition.php


 

 

About the Dataset 
The training data set is provided in two folders, namely “training_data” and “training_bitse-
quences". In total 10 realizations are provided numbered k=1,2,…,10. For realization k, the 
received signal samples are stored in file “traink.csv” in folder “training_data” and the corre-
sponding bit sequence is provided in file “train_bitsequencek.csv” in folder “training_bitse-
quences”. These files are standard CSV files with a comma as the separator. File “train.csv” 
has the header “Time", and "pH”, which are the timestamps and pH values for each measure-
ment. The bit sequence in file “train_bitsequencek.csv” is given as the corresponding 1000 
symbols of 0 or 1 in a single row. 

 
The transmission parameters are as follows. The symbol period is 60 seconds, and the sam-
pling period is 1 second, i.e., there are 60 samples per symbol. The measurement includes 
the pH before and after transmission. For time synchronization, the first bit of all 10 sequences 
of length 1000-bits is the symbol “1”, which should be used for synchronization. Note that this 
results in a decrease in the pH value. Transmission of bit 0 is realized by shining no light for 
the whole symbol duration. Transmission of bit 1 is realized by shining light for 25 seconds and 
no light for the remaining 35 seconds of a symbol duration. An example plot is shown below of 
the first 60 minutes of the pH signal in file “train2.csv”.     

Contact 
Questions about the dataset: 

• Wayan Wicke, wayan.wicke@fau.de 

• Nariman Farsad, nfarsad@ryerson.ca  

Questions about the ACM NANOCOM competition: 

• Nariman Farsad, nfarsad@ryerson.ca  
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